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We, Berk LiMrrHp, a British Company of 
Berk House, 8 Baker Street^ London W.l^ 
do hereby declare the invendon, for whidt wje 
pray that a patent may be granted to us, and 
the method by wiiich it is to be performed, to 
be particularly described in and by the Mow- 
ing statement: — 

This invention is concerned with synthetic 
thermoplastic polymer compositions which con- 
tain flame-retardants and have drip-resistant 
prroexties. 

The synthedc thermoplastic polymers with 
which this invention is concemtti (hereinafter 
referred to, for convenience, simply as **syn- 

15 tfa etic th enncylastic polymers*') are polyamides, 
polystyrene and polyolefins denved from 
straight chain olejSns. These polymers are com- 
bustible and, in addition to bemg combustible;, 
melt and drq> readily when heated beyond their 

20 softening point. While the fiammability of 
these polymers can be substantially reduced by 
the incorporation therein of one or more flame 
retardants, they represent (in the absence of 
appropriate further additives) a considerable 

25 fire hazard even whco they contain flame re- 
tardants dnce when heated bej^ their soften- 
ing point, they wiH mdt and hot material will 
dnp or flow therefrom onto surrounding areas 

- - ^ increase; .tfee risk of ignition of surrounding 

30 mflt3erials even though- the. polymer itself may 
not burn. Examples of such" polymers are, in 
addition to polystyrene, polyethylene;,- poly- 
propylene and nylon. 

we have now found that the tendency of 

35 these synthetic thermoplastic polymers to mdt 
wd drip when heated to temperatures above 
their softening pomts can be sul»tantially re- 
duced hy mcorporating therein a small pro- 
portion (that is less than 10%, based on die 

40 weight of the polymer) of an organophilic 
canon modified day. The present bwention 
accDidrngly comprises a polymer compoation 
comprising a synthetic thermoplastic polymer 



(as- herein defined) and, incorporated tfaerdn, 
one or more flame ictardants and up to 10%> 45 
based on the wd^t of the poiytaer, of an 
organophilic cation modified day. 

Suitable organo^^iilic cation modified days 
for use in accordance with the invendon are 
cationic dzys of medium or high cation ex* 50 
change capadty, the cation of whidi is re- 
placed by a so-called onium base. The onium 
base may contain a pentavalent atom as in the 
cases of ammonium, phosphonium, arsonium 
and sdboruum bases; a tetravalent atom as in 55 
the cases of ozonium^ sulphonium, selenoniom, 
tdloronium and stannonium bases; or a tri- 
valent atom as in the case of an lodonitmi base. 
The cation exchange capadty is generally re- 
ported as the number of xnilJiequivalents of 60 
exchangeable base which can be £xchanged per 
100 grams of day dried at 105*^ C. The 
cationic clays have very different cation-ex- 
change capacities, die numerical values varying 
from about 3 to about 120 depeudlng upon the ^5 
type of day. On this basis clays have been 
empi rically divided into those of low cation- 
exttian^ capadty, Le. up to about 15; those 
of medium cation-excfaange capadty, i.e. above 
15 bat bdow 40; and those of high cation- 70 
exchange capadty, i.e. 40 and above. 

Bsramples of days having a mferfiinn cation- 
exchange capadty are sepioKte and attaptd- 
gite. Examples of days havmg a high caticm. 
exchange capadty are the montmozillonites, 75 
such as sodium, potassium, lithium and other 
benronites, particularly those of the Wyoming 
and South Dakota (U.S.A.) types and mag- 
nesiurn bentonite (which is also known as 
hectorite), saponite and nontronite. Certain so- on 
called "synthetic days*' are also known and 
provided that they are equivalent to the natural 
days deso&ed above in their ability to react 
with onium compounds, they are suitable. 

Details of die preparation of organophiUc 85 
cation modified days are given, for instance, 
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in British Specification No. 664,830 and U.S, 
Patent No. 2,531,440. If desire^, the sodium 
ion content of die clay may be inaeased prior 
to reaction with the onium compound as dcs- 
5 aibed in Bridsh Spedficadon No. 904,880. 
Specific examples of suitable oi]ganophilic 
cation mod^ed ckys are: dimethyl diocta- 
decyl ammooium sq)ioJIte« octadecyi ammo- 
nium montmoiillonite, dimethyl dbctadecyl 
10 ammonium montmonUonite, and dlmediyl di- 
occadecyl ammonium hectorite. 

Another dass of organophilic cadon modi- 
fied days that can be used are cationic days 
of hi^ cation-exchange capadty^ e.g. mont- 
15 morillonites, which are assodated wid^ an ali- 
phatic anune containing at least 12 caibcm 
atoms, such as dodecylamine, octadec^damine, 
metfayloctadecylamlne, dioctadec^lamine and 
dimethyloctadecylamine, or a denvatrve there- 
20 of;» for example the denvadves of such amines 
obtained by fusing them with a non-Ionic, long 
c^ain^ oigiomc polar compound, sach as stear- 
amid^ stcaronitrile and cetjd alcohol. 
A wide variety of flame zetardants, both 
25 oiganic and inoiisanic and mixtures thereof, 
can be used in iht polymer compositions. The 
flame retardants can be halogen-containing, 
examples of flame retardants of this type being 
die chlorinated paraffins sold ^der i^ trade 
30 mark '*Ceredor", tris-vS-chloroethyl phosphate^ 
tribromopheool, ammoniiun chbtide and am- 
monium bromide (die ammonium halides may 
be coated with an organophilic coating, such 
as stearic acid, ^rior to incorporation in the 
55 polymer composidon). Suitable halogen-iree 
flame retardants are^, for example, phosphoric 
acid ^estec^ such as tri-tolyl phosphate, anti- 
mony trioxide and arsenic tiioxide. 
The proportion of total flame retardant may 
40 suitably range from 0.5 up to 5Q%> based on 
the wdght of the polymer. The proportion of 
flame retardant u$e4 will depend for instance 
upon the nature of the polymer into which it 
is to be incorporated and the degree of flame 
45 retardancy required in the polymer composi- 
tion. The proportion of organophilic cation 
modified day is suitably from 0.5 to 5 %, based 
on the wdght of the polymer, although higher 
proportions may be desirable in some cases. 
50 The polymer compositions can also^ of 
course^ contain one or more plasticisers, anti- 
oxidants^ stabilisers, anti-static agents, fillers, 
pigments and the like, but the amounts of such 
additional materials should not be such as to 
55 detract deleteriously from the flamc-retardant 
and drip resistant dsaracter of the composition 
as a whole. 

The organophilic cation modified day can 
be added as a dry powder direcdy to the un- 
60 plasricised synthetic thermoplastic polymer 
during processing of the polymer. If desired, 
the organophDlc cation modified clay may be 
dispersed in a volatile liquid orgamc vemde 
prior to incorporation in the polymery examples 
65 of-.' such' ij^ides indudc trichloroethylenc. 



toluene, xylene and white - spirit A master- 
batch of polymer and organophilic" cation 
modMed clay may be used as liie inettiod of 
mtroducing the organophilic cation modified 
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dispersmg the organophilic cation 
diay in a voktik Hquid organic vehick, sacfa 
as toluene^ and then incorporating the disper- 
don in a proportion of polymer which may . 
itself be dispened in an organic liquid vehicle. 75 
The volatile organic liquM vdiide may be 
substantially completdy removed prior to or 
during processing of the unp&sdcised syn- 
thetic thermoplastic polymer. The organophilic 
cation modified day may, on the other hand, 8p. 
be dispersed in a reiativdy non-volatile vdiide, 
indudlmg, for instancCa the additives for the 
polymer, such as the flame retardan^. and-* 
vehicles such as paraffin wax and a low mole- 
cular wdght polyethylene. In such cases the 85 
vehkde remahxs in tiie syndietic thermoplastic 
polymer after processing. Additionally, die pjse 
of an organophilic cation modified day'-d^ 
petsed in a non-volatile vdude which may be " 
accompanied by the addition of a volatile 90 
liquid orgamc vehide wfaidi may be substaib- 
dally completely removed prior to or during 
processing of the polymer. For best results the 
modified day is treated with an. orgamc polar 
liquid prior to its incorporation in the poller. 95 
Methanol has been found to be suitable for 
this purpose;, but other polar liquids, such as 
acetone, methyl ethyl intone and propylene 
carbonate, can also be used. 

Afiixtnres of the modified day and one or iqq 
more flame retardants, particularly sudi mix- 
ture as are obtained by mixing me modified 
day and flame retardant(s} in the presence of 
a volatile organic li(|uid, addii^ a polar or- 
ganic liquid to the mixture, continuing mixing 205 
and then evaporating the organic l^uids to 
obtain a mixture of the modified clay and 
flame retardant(s) in gel form, represent .;a 
preferred form of additive composition for the 
synthetic thermoplasdc poljrmers.- . • xiO 

In order that the invention may be more 
fully understood, the following ex.amp]cs are 

given by way of illustration only. In these. 

examples all parts a^- parts by weightr]per 
hundred parts by wdght of polymer. - 115 

BXAMFISS 1 — 16. 

A series of low density polyethylene com- 
positions (die polymer bemg that , sold bv 
I.C.I. Ltd. under lie trade mark "Alfadicoe'* 
XpG33) were prepared, the conq>Qsitions con- 120 
taining various amounts of oiganophilic cation 
modified clays and flame retardants and the 
flammability and "dripping rate** of the com- 
positions and of the polymer without these 
additives were determined. • 125 

The compositions were prepared as follows. 
The modified day and the flame retardant(s) 
were added to toluene and the -mixture was 
stirred with a high speed stiner for 5 minutes, 
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methanol was then added and tb^ nurture 
stirred for a further 5 minutEs prior to col- 
loid milling in a mill havmg a clearance of 
0.0Q2 inch. The resultant gel was stored in an 

5 oven at 90^ C for 12 hours to remove the 
toluene and methanol. 

The low density polyethylene was added to 
a mill and the previously prepared gel was 
added after the polymer had fluxed. The crepe 

10 was cross blended frequoidy and mixing was 
continued for 5 minutes, llie crepe was cut 
off from the mill and pressed into sheets of 
i inch thickness. The mill temperature was 
155^ C and the pressing temperature was 

15 145' C 

The test for fiammabllity was essentially as 
described in iLS.T^ D^5— 56T with the 
folkwing modifications: — 
© wire gauze was not positioned bdow 

20 the sample during testing. 

Qj) 3 specimens having a length of 4^ in., 
a width of -I in. and a thickness of i in. (cut 
from the i in. thick sheets mentioned above) 
of each composition were tested* Each sped- 

25 men was marked by scribing three lines;, res- 
pectively i in., 2^ m. and^ 4^ in* from one 
end, thereon. 

(ill) The free end of each specimen was 
ignited with the burner fiame and the stop- 

30 dock was started when the bulk of the flame 
reached the fiist mark, i in, from the fcee end. 
The time, in seconds, until the bulk of the 
flame reached the third marl^ 4i in. from the 
free end, was measured. 



(iv) When the flame reached the second 35 
madi^ 2i nu from the free enc^ the number of 
drips ^at fell in 15 seconds was counted and 
this was recorded as the dripping, rate. 

(In Examples 13 — 16 indusive, the speci- 
mens had a length of 6 in., a width of i in. 40 
and a thickness of 0.006 In., and each speci- 
men was mariced by scribixig two lines, one at 
1 in. and the other at 5 in. from one end of 
the specimen. The dripping rate was taken 75 
seconds after the flame had reached the first 45 
mark). 

(v) If the specimen was self-extinguishing, 
in order to otoin a dripping rate, the burner 
flame was applied so as to keq> tiie specimea 
boming; (those examples in which this was 50 
necessary are marked witii an asterisk). 

(vi) Testmg was discontinued after 3 sped- 
mens had been tested and found to be within 
the following limits: 



for drippmg rate 



for burning rate 



0—5 db 1 

5—10 ±1 2 
10—20 dr 3 
20-^0 dtz 4 

d= 10 seconds 



55 



The average of the burning rate and the drip- 
ping rate lor the 3 spedmens is recorded in 
the following table; in those cases where the 
interval between successive drips was greater 
than 15 seconds, die drying rate is given as 
:<1. 

The cesults obtained were as follows:— 



60 



65 
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WHAT WE CLAIM IS:— 
L A poljmer oomposidon comprising a 
• ' * polystyrene or a polyolefin derived 



[ght chain olefin and> incorporated 

^ therein, one or more £aaie retardams and up 



10 



of an organopfailic cation modified day. 
2. A polymer composltidn according to 
' - ■ • ■ 0.5 



15 



20 



daim I9 which' comprises a total of 
to 50%j based on the weight of die polymery 
of fiame retardant. 

3. A polymer composition according to 
daim 1 or 2^ in which the flame retardant is 
a chlorinated paraffin^ tris^,/?-<:hloroethyl phos- 
phate, tribromophenol, ammonium chloride, 
ammonium bromide, a phosphoric add ester, 
antimony tnoxide or arsenic triosdde. 

4. A polymer composition according to any 
of daims 1 to 3, which comprises fiom 0.5 
to 5%, based on the wei^t of the pdymer, 
of Qiganophilic cation modified day. 

5. A polymer compoaiion according to any 
of daims 1 to 4, ui wfaxdi the cryophilic 
cation modfiSed day is dimethyl dioctadecyl 
ammonium seploiite, octadecyl ammonlmn 
montmorillonite, dimethyl dioctadecyl ammo- 
nium montmoriUonite, or dimethyl dioctadecyl 
ammonium hectorite. 

6. A polymer composition according to any 
^0 of daims„ 1 to 4, in which the organophilic 

. cation modified day is a catiom'c day of high 
cation exchange capadty which is assodated 
with an aliphatic amine containing at least 12 
carbon atoms or a derivative thereof. 

7. A polymer compositian accordbg to claim 
1 substiniklly as herem described m axty of 
Examples 1 to 25. 

8. A polymer conqK)sitian according to daim 
1 substantially as herein descaibed in Example 
26. 

9. An additive composition for imparting 



25 



35 



40 



60 



flame-retardancy and drip-resistant properties 
to synthetic thermoplastic polymers as herein 
defined, whidi comprises an admixture of one 
or more flame retardants and an organophilic ^ 
cation modified clay, said mixture contakdng a 
total of from 1 to 10 parts by weight of flame 
retardant per part by weight of modified day. 

10. * An additive composition according to 
daim 9, hi vMch tiie flame retardant Is a ^ 
chlorinated paraffin, tris-ijS-chbroetbyt phos- 
phate^ tribiomflphenoi, ammonium chloride 
ammonium bromide a phosphoric add estex^ 
antimony tnoxide or arsenic trioxide. 

11. /iji additive oompodtion according to 
daim 9 or 10, in which me orgamn)hilic cation 
modified da^ is dimethyl dioctadecyl ammo- 
nium sepiohte, octadecyl aTTtmnnhiTn mont- 
morilloiute» dbnethyt dioctadecyl ammonium 
montmorillonite, or dimethyl dioctade^l am- 
monium hectorite. 

12. An additive composition according to 
daim 9 or 10, in which llse organophilic cation 
mod^ed clay is a cationic day of high cation 
exdiange capadty whidi is associated with an 65 
aliphatic amine containing at least 12 cari)on 
atoms or a derivative diereof. 

13. An additive composition according to 
any of claims 9 to 11 wMdi has been prepared 

by mixing the modified day and flame retard- 70 
ant(s) in the piesence of a volatile organic 
liquid, adding a polar organic liquid to the 
mixtiire, continuing mixing and then evaporat- 
ing the organic Hquids to obtain the mixture 
in gd foim 75 

A A. THORNTON & CO., 

Chartered Patent AgentS;, 
Northumberland House, 
303—306, High Holborn, 
London, W.Cl. 
For the Applicants. 
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